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mmm 

&>~F<D (a) Xit (b) ©»#iWJ»M*>^^KS:3-K"t 

[»#«3 ] m&m 1 2 tcflBSRcDB-^afi-fsi^^^ * -izxmn 

m&ms] JgAT© (a) Xtt (b) 

(a) MB^J##2^C^-rr^ ;TO5:tt6^>A^g 

(b) mpm^zizmtT^ /mmmz&^T imL<izmm<DT$ sm&x 
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o 

[»*3Si9] tt#£i 8jc««©HJ£ft*3RfcJ8v**£ £icj:y, mm 

[0 0 0 1] 

##181** ^#$|IIJ^^(3DM^tJ t @^ft|gS:^'rSP i r (protein intern 
al repeat) 9 yrt9K.&ffim<&mm 9 y*9!R<Dtl 9 
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#2 0 0 1-19 0 524 



[0 0 0 2] 

[^*©i£fl5] 

[0 0 0 3] 

«H^^>A^^©m^OD^^©t>hoi:bT. iB§It*$.5GPI (gly 
cosylphosphatidyl-inositol) M©C^IC^ U ^©flgMP^tf 

jg|ftK:)l%;riT*>A 0 *^£$£lCo;&^fc&£7£ (GPI7>*-) ###-r& 
3£l#fc!e>*lTV^ (Conzelmann, EMBO J. 7, 2233-2240, (1988) ) „ Z1(Z>G 
P I TyiJ-zm-tZMB&mzyJVrgi (GPI7>*-*>^W ©ifflfiSM 

TGP I 3T««©|||l|fS:SW > TllIfilR*T»<*33ia*i, ^dT*iffljB§M^;i/#>lc 
# > r?* fim&ifim»Zs *u «J»jfi»c^3B^S*iS r i: ic «fc o TfrfctiS r £ 
rf^^SnTV^ (Lu, J. Cell, Biol. 128 , 333-340, (1995) ) „ Sfot, 

gp i yyj]-\*MM&mKxyAtm.*mfeit-*z>^WLhhxmmx'2b*)< g 
p i \z& vfflfl&mizmfeikznz a-Ttfjv^-yzmmisxmmzy^PM.*: 
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B&MlZWfeit-?Z> : 8tffi : b&&LT^Z> (Schreuder Trends Biotechnol., 
14, 115-120, (1996)) 0 U**bfc#.£>, GPI7>A-0^t GPIT> 

(Lipke, Mol. Cell Biol. 9, 3155-3165, (1989) ) „ *»jG**&j&&ia» , r5 
Jf&il L/T> a-T^;i/^->5:ll^-rS 2o©-9"^rL- >y h % AGAlp (Roy, 

Mol Cell Biol., 11, 4196-4206, (1991) )£AGA2p (Cappellaro, EMB 
0J., 10, 4081-4088, (1991) )©^J^M^©J^£#IJS1-<5GPiy 
M%&ti&MMMl£4t<D^&tfm j g£tlX\t^Z> (Boder and Wittrup, Nature Biote 
chnol. 15, 553-557, 1997) „ ^flsfi^CteG P I 7>j3-iZ J; U^llSMlC®^ 
fl;£*lfcAGA 1 plC, AGA 2 p ©C-5fcS8flffK: g > WSr^Siirfc 

[0 0 0 4] 

m**>rt?^£ZftizttMtztifcmmT*m&i&tiT^2> 0 £ 

#T?£fcV* (*tti, SSRtKiVX,. 36 , 775-788 (1991) ) „ 

&4#5t©*§£#5£T?*fiDU ' #3£<D*3t©«l«IS:^'r« (Q»ens, Biochem. B 
iophys. Res. Commun., 109, 1075-1082, ,(1982); Betteridge, Eur. J. 
Biochem., 132, 29-35, (1983) ) „ £oT. IS^©«5tli. #»H<Z>*## 
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ftftJCffilRlbfc bJjfn^-T'^f^^^fCM^UTV^-g) (Paulson, J. Biol. C 
hem., 264, 17615-17618, 1989) „ Lfe^ot, C 
^Bjc^-rsi:, Pift*S4££Mfce>ti-£##v^ *<Dt=.to. J:M L £ <fc ? ic C - 
m«Ma£-&£-fr&v>£^fgLfcv>GP I 7>*~T?tt»*»tt&#8rLfc* * 
*«^a«S€:<HMJc|ilxgfl;'t*ii:3{>«SATHit^a>*. d*UC*fU 

S££;tf?R&3tlTV%& (Weinstein, J. Biol. Chem. 263, 17735-17743, (19 

87) ) „ b^ot, z<Dmnmmm*x&isi*t=.'mm®Bmizm<Dm&mmiz 

[0 0 0 5] 

Pir (protein internal repeat) # >7*$r jBttt. S#MM$S(Cft^^^U 
TV*<&*BJtefi*>/t*jft , C*y, Pir 1 -4 ^(DSWCJiv^a^-O&S*! 
£W7T^ y -&JgJ*LTV*<& (TOH-E, YEAST, 9 , 481-494, (1993) 
; Mrsa, YEAST, 13, 1145-1154, (1997) ) „ L**U Pir^>;^g 

^X-MCo^T&^t8T*&S (Mrsa, YEAST, 15 , 813-820, (1999) ) . 

Pir *T>j]-Zy/V7mzfem-t2>£.^t>&,frlZ. Pi r4^>;^15: 
n- FtSliK'pr o t e i n A»te^£^&#ifflflBMJCM£tt2ii:£ ( 
MoukadiriP>, J. Bacteriology, 181, 4741-4740, (1999)) £ Vn o o £ 
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#T*£5Zl£;fre>, MMm^<Dffi<&mifttfmteZ>t:^%.bnT^2> (Moukadiri 
J. Bacteriology, 181, 4741-4740, (1999)) „ £ Pi r4ti^$t 
frZyrtZMftp r o t e i nAT'fe*;, mM<D£ o yrt9KK.it-*. 2& 

^ J e©t?§tt^fil5t^^^CSS^bTV^Sc^:e)3&m-^^CfeV^T«> Pi v4*yrt 
FirZ>&fc?'*:y>ji-9>rt>7m£lsTm^X : b, #e>*i£5ggi# 

[0 0 0 6] 

jcf^t a *i S * > rt 9 M £ , * ©igtt & Life * * IMIil lcM#;& 0? 

[0 0 0 7] 

9 Ktf&mmmmmm tc $35 u . l a* *> %m * > k©«hs « itfira ti « z. t 

[0 0 0 8] 

'ttitt>t>. *&mi*. #T (1) ~ (16) K.7fc'*ll&*)<D%<?yV3b*)+ 

e> ic £ y _tflBSHH#*eft a n & . 

(1) JStTtf) (a) XI* (b) ©»«»Ilfifi*>^^«€:3- K-r**e 

( a ) mwtt 1 ic^tr $ y s 
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(2) mm?>rt9g.t>K mm&&m*y^?m.T*$>2> en Kmrnam 

(3) (1) (2) £«B«©l«^»fi^«^**-fcTm«l^ 

(4) (3) KlfiBtt<D7gJU£3U»tt&«*U tt^afi^&W^Jftfi* 

(5) (4) {cia«©^ic«fcy#e>tife@^b^mo 

(6) B£fc3ii£BiRtfttft&B$7f&& (5) {ceftCDHJg'fCfflR 

(7) (6) ©HSftW*«:fflv^'«ii:€:4f«i:"r<5««IXtt«ai<0«3S 

(8) £TF© (a) Xte (b) <Z>S#IWSM*>^*Kfc:3- Fixate 

(b) ii!l!I#t2C^t7$ ^l*BBWK:fcv*T l;gL<tt««©7$ SMtfX 

(9) (8) lC|B«0ii& 

(i o) (8) o) izmme>m&mte*mm'<# z-izrmgtm 

(11) (10) £ffitt®^fME!ftV#&tt*U ffi^ftti^&BJMM 

(12) (id jcffi«©*«6Jcj:y»e>nfcHsfeft#iR. 

d3) @£fc3ft&#iRtfmK&&X'e&& (12) fcia^s^fl: 
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mm. (14) (13) tzmn<i>m&<£mm*m^&z.t&&&£.'*& 

(15) (1) (8) izmmom&Mte+ftm^ir* 

(16) (15) tzmnomftmmm&zmmis* m^m^^mmzm 

(17) (is) izmm,<D%miz£vnt>ft&mfeit&m 

(is) @^fc^tis^*v2SJ^±©«ie#^r*^>s (i7) izmm 

(19) (18) KgB*©a£fcSfcfc«:ffiV*S3fcK:J:».K *!0X»*iSI 
[0 0 0 9] 

[0 0 10] 

#38t8lC&v>TfflV>.5 P I R»^?Wu BB#I## 1 T*at£4x£ Pirl^t^ 
^I^n-FtSlfe? (PIRl) . fcJ:tfSlM^2t^tiSPir2^ 
WS^fcn- K-T^Jte^ (PIR2) Tr&U, £fc> r*ie>#>A?©7^ 

■3- K-T5«^T*feSo Zltie>»^tt> jlttftlCtt, (Saccharomy 
ces cerevisiae)ODW303-lA (ura3, leu2, his3, trpl, ade2) [Kainuma£> % Gly 
cobiology, Vol. 9, 133-141 (1999)] 'sBfcfr&fcfcSV A££IMlC LTPCR&ICJ: 
»m#i"5£fc#T*£<5. >^>fV-lC&, P i r *>/**K&:2~ Kf 

*IIS»iR«JWT»#«:tf-£ U % © £ ffl v^ 5 . 
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[0 0 1 1 ] 

feS. JWfcWCH:, 0^ h-^iMi, 73-^i$|i, 
[0 0 12] 

•g-a^O ^ £ ^ A-t ti « <fc „ 
[0013] 

KUSftjfettfcHtf, ^IxH PGK , GAP . TPI , GAL1, GAL10 , ADH2, PH05, CUP1 
[0 0 14] 

#«»3SJM*-«Kl«fflStl, ^Ab.fcHl^ate^ 
©T*Kl#ftS«T«^J»i§^IBi:^6%>©^*^tf «^«, ADH1, TD 
HI, TFF % TRP5^##*:f e>*l£ 0 
[0 0 15] 

»3R*-fey hSrS»A-r*»3fB^f f-fcl/Ttt, iKKUgfflSn 
[0 0 16] 



ffilE# 2002-3002318 



#2 001 — 190524 



Ip-fifcXfcf V — Ai^7^. ^ # — (yeast episome plasmid vector) 

try-AM^^^^-«, P*©2 i ti^ , ^x^ hWJtf>4>&< £*ARS BB#J£ 

KmfelZ&fr&^o YEp51 , PYES2 » YEp351, YEp352^##tf £ *l£„ 

[0 0 17] 

fcLTtt, HIS3, TRP1, LEU2. URA3, ADE2, CAN1. SUC2, LYS2, CUPl^ 
tfi&tf*>to& 3i*rtfe^*8s39, »«4)"^ate««& 119" 

144 (1996) ) „ rn&tt*<**e«mT*»y, ate^A©^*:**** 

[0 0 18] 

©ib« & #bb it, & « v * itmm <D&ffiK. j: y ^si#3i»«aii[ii3»*r * r £ # t* ^ 

So 

ttSft&V*. t7*DV^t^I©ifi:bt«, ftfAfc*, Saccharomyces cere 
visiae KK4*fc. Y334*fU Inv-Sclf* % W303^^#lf £> *l<5«, 
[0 0 19] 

Ss, -XI/ ^ hn^f- l/>f S/a>S6*©^ftl©^fas&5pJffl*e** (Becker and Gua 
rente, Methods Enzymol . , 194, 182-187 (1891)). 
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#200 1—190524 
bTfc<fc<. tfeMSOP I R»te^ (M*tfP I Rli€filPIR2l^ 

[0 0 2 0] 

y-->^©fc*bK:> aa&jBiRT-*— SMv^s. — #3 

M^>ry (Yipdf-f^) bastes**:** v-->y<D*?-ij- 

[0 0 2 1] 

Hfa©*>^^Ktt. Pir &^ur^s«Rm«<z>infjiiSM(cia 

o 



1 1 
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#»Tirtefcfc£ys7ifc&»v%fc^tftfgifc (mmm. mmm. nmmm. 

Wt % fcT# ^ >^$r-^tf) ^&flfffi"e^<5 (Sherman, Methods Enszymol., 194 
, 3-57 (1991) ) „ 
[0 0 2 2] 

t&mi*. 28—32T;, L<«3(nCT% 15~48B£fS, m.ttmW&tiaX.Xff 
[0 0 2 3] 

£ftl£iP® (Saccharomyces cerevisiae) ©W303-1A (ura3, leu2, his3, trpl, 
ade2) CKainumae>> Glycobiology, Vol. 9, 133 (1999)] |fc&ig>ffi&<9* J A£ 
»S»CUTPCHSsK:J:y P I Rl»^©#*S:^fofe. 

^^>T V-^i7 ^ -^^-^JhC^$tlTV^S^SS^3?!^ (DB£ : GenBank ; y 
* -fe y S/ a > : D13740) feg-^T^ffLfco ^©IgSlC # n- K L 

[0 0 2 4] 

5' -GGGGG GAGCTC ATGCAATACAAAAAATCATTAGTTGCCTCCGCC-3' 

(BB?!!##3) 
U A'-^^7-f7- : 
5' -CCCC CGCGGCCGC ACAGTGCAAATCGATAGC 

(@B?(I##4) 



1 2 
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[0 0 2 5] 
[* 1 ] 



10 X ExpandHF/< >7r— (l5mM MgCl 2 Sr^t?) 10 ^ 1 

dNTP Mixture ZSmM) g M ] 

7*!7— (20pmpI/M I) 2 m 1 

X7^-f -v— (20pmpl//i 1) 2/z 1 

ExpandTM High Rdelity PCRSystem % y 9 7* 0.75 n 1 

* 74.25 // 1 

"o"^ 100 /t I 



[0 0 2 6] 

PCRCDfi£*frtt, 94TCT2^*j®JDNAS:3Ettbfctfe,-94X;ifl55» 

*i£iou->f *;Wt 5o r^jc94Tcei5# (sett) , 5<tct*3o# (y--u>$0 , 

72^CT-1# {CiD^T-9--r^;i/^fe*J5#ra®MS:#^SlSS:l-9-^^;i/ 

e>tlfc^Jlkbp©DNAifiIlg»r^$:NotI-SacIT*^J*;^L/. pBluescript II SK(-) (st 
ratagen fcfc) <Z)NotI-SacIg|S&&CffAbTpBSII(PIRl) (pAB2) felHSLfc. 
[0 0 2 7] 

2 ] (&S»&HA-ci»12i!te&£?04t£) 

:$^ISPfifc (Schizosaccharomyces pombe) <Z>gnal2&&-?- (DBi& : GenBank ; 7# 
: Z30917) (Chappell, MqI. Biol. Cell, 5, 519-528 (199 

4) ) %$.fz.?CR$:m^T9U--yyVf=.o pcmwL<DMmz&2izB-t* 

[0 0 2 8] 
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10 X ExpandHF x< 7 r *- (l5mM MgC12 £r£tp) 


10 Al 1 


dNTP Mixture (# 2imM) 


8/il 


-7±T7— KT^-f-v— (20pmpI/M 0 


2 /x 1 


y/^y7>f-7- (20pmpl//i 1) 


2 £t 1 


-f=7^% K DNA 


1 V 1 


ExpandTM High Fidelity PCRSystem 


0.75 /z 1 


7k 


76.25 n 1 




100 m 1 



[0 0 2 9] 

YEpU-GAP-gmal2 (Y0K0-0£>, Eur. J. Biochem. , 257, 630-637, (1998)) 
mizm^\ ^7>f"7- teGmal2# > A ? gtf) N - ^SgflfflC $> SjgmitM^ £ & V * 

[0 0 3 0] 

5' -GGGGGGTCGACAGCCCGATACCAAGCTTCAAACGAAGATG 
(@H#J##5) 

5' -GGGG CTCGAG CTAGGATGATGGTTTCAAAAGATTTTGAATATGATCC 
(«*0##6) 

ZirTv 7* «7- K^-f V-©&SSB^J#©Ti8§{$&Sall8P& *B U 

te, PIRl&pcR^cT^tl^ibfel^^cMv^fc^hl^b^#•T?^fofe 0 

' [0 0 3 1] 

.&V^*e, gmal2itte^-&pBluescript II SK(-) (stratagen ft) ©Sall-Xholgp 

ic if A U 3 e> &c -f > 7 p - a ic & s <fc e> ic3 x nmMffimMte* £ Not I-Sa 1 1 

SP^Clf A OTpBSI I (HA-gmal2) (pABl) b £:„ 

[0 0 3 2] 

C^Jfcfll 3 ] (PIRl-HA-gmal2gll-^M^^©#Sg5LtJfilll^»e^^^^ * # - 



1 4 
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pBSII (PIRl) JC*f A£ tlT V^PIRlit^y-fcSacI-NotlT'-gj U fz. U pBSII (HA-g 
mal2)0DSacI-NotIgp&lC|f AU pBSII (PIRl-HA-gmal2) (pAB3) £#££b£„ 
* <7)pBSI I (PIRl-HA-gmal2) ^ e>PIRl-HA-gmal2i&-^-^^^<Z) C - ^^WtCSmal 

[0 0 3 3] 

5' -GGGGG GAGCTC ATGCAATACAAAAAATCATTAGTTGCCTCCGCC-3' 

5' -GGGGCC^GGGCTAGGATGATGGTTTCAAAAGATTTTGAATATGATCC-3' 

ZIZT?, ^^^~Ky^-rv-©m*SB^J*<3DT«Sa5ttSacI^$:^L/. U/t 
[0 0 3 4] 

3©i|fi|l^$:SacI-Sman?^jy ffibfc^, ^©©IB^* # -YEp352GAP (Ro 
yfe, J. Biol. Chem. , Vol. 237, 2538-2590 (1998) ] tf>v;i^?n — ~y>f 
3& £pUC18(Z) *?JV? ? n - n > ^fe© t> t> ©EcoRIfr Sal I £ ^©as^'e $ L 
fr;tfc$)!3US'<?#-YEp352GAP-II ('SW&SOttllJ J: U &#) ©Sacl-Smalgp 
&lCff AbTYEp352GAP-II(PIRl-HA-gmal2) (pAB4) £#^b£ (01). 
[0 0 3 5] 

■ #33l'<*#— YEp352GAP-II(PIRl-HA-gmal2) &^#W303-lA#fc (ura3, leu2, 
his3, trpl, ade2) [Kainuma^ Glycobiology, 9, 133-141 (1999) ] 
W303- YEp352GAP-II(PIRl-HA-gmal2) ^$:#fco 

W303- YEp352GAP-II(PIRl-HA-gmal2) 5£j&124£llJ| 160 tiWTJl 

m&ffi$n£.ifrj:¥3:M&ffiffl$Zmc. FERM P- 18125£ LT^ft£ *lTV^„ 
[0 0 3 6] 

CHJSM4] (Pirl-HA-Gmal2g&^^>^^H©j^#^IflSP^T*©^) 



1 5 
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fee 

* _tSB7£@lf£#l#W303-YEp352GAP-I I (PIRl-HA-gmal2) it3>hn-;i/ 
£ UTYEp352GAP-II£W3O3-lA|JMC0jK&^L£W3O3-YEp352GAP-II#|5£SD 
^t/JV) M^«l5ml-eOD600=5*-e^# (#&30B£IS) U ig#$tlml bffl 
flgfcPBS [8mg / ml NaCl, 0.2mg / ml KCK 1.44mg / ml Na2HP04, 0.24mg / ml 
KH2P04 (PH7.4) ] T?gfeo fco fflMZMU U 1 # g<Z)HAm# (Anti-HA High A 
ffinity (Roche)] &-g-frPBS?£?£ [8mg / ml NaCU 0.2mg / ml KCU 1.44mg / 
ml Na2HP04, 0.24mg / ml KH2P04 (pH7.4) „ lmg / ml BSA] 250 fillZUMV 

, 3o^xK±T*-r>^^.^- hit mmzmuLFBsmwLT— m$c^t-&. \n 

S<£>W$,^kW.ifc CAlexa FluorTM 546 goat anti-rat IgG (H+L) conjugate (Mo 
lecular Probe) ] £^tfPBS*§?£ [8mg / ml NaCU 0.2mg / ml ECU 1.44mg / 
ml Na2HP04. 0.24mg / ml KH2P04 (pH7.4) , lmg / ml BSA] 250/t 

*/ a y<DmzMm£ffiftmm&& <mtc2>&? iz£&£%m>mmzxmii%>t>it 
fe 0 mmzmtitv. PBST^m^ofe^, AO/iKDF^sizmmhm^M^tmnm 
izxmmi>t=. 02) . 

-e<Z)^^, W303-YEp352GAP-II(PIRl-HA-gmal2) *fcT?Pirl-HA-Gmal2gfc-£-# > 
[0 0 3 7] 

h-xm®Bmt£&Wfel*. Yoko-o e>tf>#&£##C?To£: (Yoko 
-o, Eur. J. Biochem. , 257 , 630-637 (1998) ) „ mMMtLXlt^MM 
3X'ftMLt=.mmmfl& [W303-YEp352GAP-II(PIRl-HA-gmal2) ] g#£JBV^„ 
T?±7*-mm.£LXPkithr=.^y J If K^— LTUDP- 

h-*£fflVN£: 0 ClOOmM HEPES (pH7.2) , ImM MnC12 % 5mM UD 

h-X* 300pmol PAftV>y. 50j»li*»fcttjlBllM«RRll/tl 
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D600=6<Z)^#^$:lml^$:iajRL, W>y7 7- ClOmM Tris-HCl (pH8) , lm 
M PMSF] T?2im^sofe^, Uix\<Dm&rtv7T- ClOmM Tris-HCl (pH8) , lm 

m pmsf] izmmhfc*><D*m^fco #v*t», ^<D^m^OfiKD^hr=.^ 

Mtt®.. a:JRbfe»JB«:3000ri»-eS^RI»^UTflfc»;»*, _t?»«:tf/l/h9 
7'J- (0.22*im) T*#^*10 f 000JK-t<Z>%©3:3tyBfc^ HPLCJC J: »J T > y If 
t-Xfc^i'b^I/Vi/yfcrt-^^ItUfc. HPLCttAmide-80^7^A (TSK 
gel Amide-80, 5f£V-. fi:&0.46cmX;g£25cm) &J8V%£ 0 200 mM ffiM~ h U 
x*Jl/y$>««» (PH 7.0) ilT-fe h-hU;i/il©10: 9O0M^ (AM) , 2 
00 mM WW.- V V Xf;V7 5 yWffiWL (PH 7.0) £T"fe b — h U J9/£ ©60 : 40© 
(B|g) S:SI5?bfe„ ^«)*jKAS:aE5«1.0 ml/min^1- - U ;*7^A 

£ ^f&f t b , f^^Afit e> ^BOiU-^ & 60# # w T 100% * T? C Jh# 

^Oig^ Pirl-HA-gmal2CDl6-£# yn^^^^t^> Z. t^T^SW303-YEp3 
52GAP-II(PIRl-HA-gmal2) ^TO^^i^^© If - ? tf^&StU #5^? h~ X 
ft&M^*3f£tffflMB-?££: (03) o mUtZyrtfMZftmiste^ W303-YEp352 
GAP-I lmX'lt iS 9 * h - * ft tt&ffi $ *l o . 
[0 0 3 8] 

mmm 6 ] (piRi-HA-FDT6ift^«e^©ff fi&tjPiB^a^*^^^ # 

H h (3D a -1 ,3-FucT-e&£FUT 6 (DB£ : GenBank ; y 9 -fe y i/ 3 > : L01 

698) (Weston, J. Biol. Chem. , 267, 24575-24585 (1992) ) <Z>T^ JW. 
3- KM^^t?^*^ KpBS(SK-) / FT6H1.3 («fc*^©jfct&*SJ: 
) fcilMlCMV^ ^^-fV-liFUT6^>A"^^©N-^3gfi!lJC$>-5mKjlM^c$: 
I^V\TJt(i , r^Si:e)JC^ff U N-^SgflUJCSall, C-*SBflT»CXhoI»firS:» £ 

[0 0 3 9] 

5' -CC CGTCGAC AATCCTATCTGCGTGTGTCTCAAGAC-3' 
(Bi#l#-&8) 
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5' -CCCCTCGAGTCAGGTGAACCAAGCCGCTATGCCGC-3' 
(K*5##9) 

©0j&&tf£iS&#»i&&&0!J i <z>m 2 i ©SiS^#tc^oTtf o t=. a m 

i|i$tlfe^lkb©JlT^S:pBSII(PIRl-HA-gmal2) ©SalI-Xhol3|S&lC>f >7 lx— A 
{CJ&Si:^{C#ALTpBSII(PIRl-HA-FUT6) (pAB7)£^gLfc 0 ZlCOpBSII (PIR1 
-HA-FUT6)7b^PIRl-HA-FUT6giS^?:SacI-XhoIt?^JU^L, Blunting high (T0Y0B 
0) T*¥-mitl,r^ #ggU§^?*-YEp352GAP-II (^W3fc^tf>#lil £ 
CDSmalgp&lC^AU YEp352GAP-I I (PIR1-HA-FUT6) (pAB9) &«t#gbfc (04) 

o 

;KD$g35!'<? YEp352GAP-II(PIRl-HA-FUT6) W^#W303-lA|fc (ura3, leu 
2, his3, trpl, ade2) (KainumaP,, Glycobiology, Vol. 9, 133-141 (1999) 
] IC7£©&$!U W303- YEp352GAP-II(PIRl-HA-FUT6) 

fcfc. W303- YEp352GAP-II(PIRl-HA-F0T6)^tt, ^faU^UM 16Btf WtH 

Si^4^ifilSii^3fi:> ferm p- 18124£ brutes *itv>&„ 

[0 04 0] 

mmWD (Pirl-HA-FUT6iS-^^>A^@©^#mi^T*©^) 

* > a * jttf&ttan&M tc*^ $ tir v \ & ^* e> ^ & Kg^#m#&ic t n ^ 

£1% _tfB7£®S^#W303- YEp352GAP-II(PIRl-HA-FUT6) tfcn^hn-^ 
£ LTYEp352GAP-II £W303-lAtfclC^®]&^ b£W303-YEp352GAP-II*ft£SD (- ? 
^>;i/) M^«l5mlT*OD600=5*T*^ (^30^^) U *g^£lml£[aiKU 
$HJ8S$:PBS [8mg / ml NaCK 0.2mg / ml KCU 1.44mg / ml Na2HP04, 0.24mg / 
ml KH2P04 (pH7.4) ] T?8fcofc 0 MBS £ U lvg<DEmfo [Anti-HA High A 
ffinity (Roche)] &-£tfPBS8i$£ (8mg / ml NaCl, 0.2mg / ml KC1, 1.44mg / 
ml Na2HP04, 0.24mg / ml KH2P04 (pH7.4) , lmg / ml BSA] 250 /tUCjUMU 3 
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ltig<D&WL^1kffL& CAlexa FluorTM 546 goat anti-rat IgG (H+L) co 
njugate (Molecular Probe) ) £-g-t?PBS?£?£ [8mg / ml NaCl, 0.2mg / ml KC1 
. 1.44mg / ml Na2HP04, 0.24mg / ml KH2P04 (pH7.4) , lmg / ml BSA] 250 /i 1 

-ff^fc-Brfeo mmzmuh. PBs-e2®iftofc#, AOfiKDPBsizmmvmm^^t 

•€"<Dj^^ W303- YEp352GAP-II(PIRl-HA-FUT6) $<T?Pirl-HA-FUT6i&-£# >A° 

9ft&mmT*mmisT^2>z.zii>mmztit=. ess) „ 

[0 04 1] 

en mm 8 ] (7n-^ mmwmfls&owfe ) 

ZWm, 156-159 (1996) ) £##lCf?ofco B^Ut LT«HJgM6 -ef£§|! 
Lfe^©iji|HllS [W303-YEp352GAP-II (PIRl-HA-FUT6) ] &gfci#Mt»/ 37 7-i£ [10m 
M Tris-HCl (pH8) , ImM PMSF] T'^Xbf-XlC J: U®#Lfc*HJMt#?££ 
JSV^. T?-fe:7#-g¥££ UTPAftLfcLacto-N-neotetraosefc. 
£ bTGDP-^n-Xfcm^fco [50mM Cacodylate buffer (pH 6.8) , 5 

mM ATP, 25mM MnCl2, 0.075mM GVP-7Z2- >U 0.075mM PAffcLacto-N-neotetraos 
e] A.5fLUzMMl$L&Wl5.5til : kto%-. 37lCT5B£im>f y**.^- */ e y bfc„ «H 
fi&5M?£fci:OD600 = 6©^*M£0.25ml;$HlfJKU Wy77- ClOmM Tris- 
HCl (pH 8) , ImM PMSF] 2|Ugfco£:^> l^-X{CTi&#bfc$iJM# 
&$:ffi^£:o &V*T», Zl(D^Jc5S:#jLfc$-tir-5fe«)lC98lC-e3^-^^>^ra./<->> 
a>Lfc&. M/S?KlC40Atl©^bfc7KS:in^.fco fcfcJtU£>mfl&£3000rpmT*3 
#I^L>LTIfcy|&^£:^ _t?tS:^;i/h^7U- (0.22/tm) T*^*10,000 
&>±<D : b<D%:MV I^Vvfe,, -£-<£>#HPLCfC<fc »J Lacto-N-neotetraose£Lacto-N-fuc 
opentaose£$JJtl/£ 0 HPLC&Amide-80;2j ^ A (TSK gel Amide-80, JfCV— , 
#0.46cmX^325cm) £Jg^fc 0 200 mMgf^- h U X^l/T ^ yWMWL (pH 7.0 
) tT-t b-bV )V£<D10 : 90tf>Ml^£ (A?&) . 200 mMH^- h U x^;i/T ^ 
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yWtffiWL (PH 7.0) iiTir h — h D ;i/£©60 : (B?£) £M$gLfc 0 

^«>*iU«:*aU.O ml/minT*^t-ri:lC<fc *J#^i>£^fl:L, ttf*&Aift« 
^e>^B©^$:60^l-tT100%*T*a:iS»tC_L#$i±, PAfls;TU=f«&*ffi 

■^©^^ Pirl-HA-FUTe^gft-^^^A^MSr^^-t^r W303-YEp 
352GAP-I I (PIR1-HA-FUT6) ^^©^^^M^KDtf-^^^ffiStL^ZI-^, 
**tStt^»aTfSfe (H6) . »-£*>/**K.&»JBbfcV^ W303-YEP352GAP- 

[0 0 4 2] 

CHJfcM 9 ] (PIEl-HA-KBE2»^*e^-©^»A tfflfr&JMK^Jii'* * * -<Z> 
fWK) 

ffla^#<£W303-lA (ura3, leu2, his3, trpl, ade2) [KainumaP,, Glycobio 
logy, Vol. 9, 133-141 (1999)] ffifrhmtcf J A £££^IC LTPCR&lC£ »;KRE 

^'fV-tt^-^-^JifcSlifcStlT^SgUSffi^ (DBife : GenBank ; f 
V ± v 3 y : X62647) iCg^VxTtgff bfc„ ^©l^fC. N-^3gfl0lC&5Igmii 
^lge£l&^T^ire££ e i:-MC^if-U N-^SgffiH^Sall, C-;fc3gffl!HcXhol3|S&& 

[0 0 4 3] 

5' -GGGGG GTCGAC AGCAATATATTCCGAGTTCCATCTCCGC-3' 
(IB#J##10) 

5' -GGGGG CTCGAG CTACTCACGGAATTTTTTCCAGTTTTTTGGC-3' 
(«*J##11) 

rZLT*-7*y- Ky^-rv-©^Sg2^J*©TM^liSallM?:^L, ij/t 



2 0 
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j&^lCfifeo Tfro fee ftfcffilkbp&mft SrpBSI I (PIRl-HA-gmal2) ©Sail 

-XhoIgp&lC>f > -7 <fc e> JCff A bTpBSI I (PIR1-HA-KRE2) (pAB27 

) *ffim\st=.o Zl©pBSII(PIRl-HA-KRE2)^e>PIRl-HA-KRE2il$^§:SacI-XhoI"e^J 
U£U Blunting high (T0YOB0) *l*¥?f ffc Ufetfe, HS^M'** # -YEp352GAP-I 
I (^5ff^©#tljJ; ©SmaIg|5&U:#AU YEp352GAP-I I (PIR1-HA-KRE2 

) ( P AB30) Zmmhtc (H7) c 
[0044] 

CUdSMio] (ffi#BH«PiR2-FLAG]K^3Hg^a)*aS) 

tfSa^®CDW303-lA (ura3, leu2, his3, trpl, ade2) [KainumaP>> Glycobio 
1 gy, 9, 133-141 (1999)] ffi-frbmt-tf / A&££MJC LTPCR&lCJ: »J P I R 2 

^5>f ^-tt^-*^-XJ:fcS«3ftTV**SUiW!I (DB^j : GenBank ; T 
?-fey S/3> : D13741) iCS^V^Ttgffbfeo -^CDi^lfC. # > A* 3- K L 
T v> S %LfttffflmBm ^m^XmMizmvm^^HH^lZ^ VirZ^Z/^^W^C- 
[0 0 4 5] 

5' -GGGG GGAGCTC ATGCAATACAAAAAGACTTTGGTTGCC-3' 
(fB#I#-ifl2) 

5' -CCCC CGCGGCCGCCTTGTCATCGTCATCCTTGTAGTC ACAGTCTATCAAATCG 
ATAGCTTCCAAGTGG-3' 

(MB^J##13) 

[0 0 4 6] 

-X^^^V-^f&^gg^J^OTra^ttNotl^&^i-o £feb_x3P#&FLAG 



2002-3002318 



#200 1—190524 



^#{C^oTffofc 0 r<Z)PCRlCj:oT#e>tlfe^lkbp(Z)DNAitiI@lfT^S:SacI-N 
oWV^J *)1c. pBluescript II SK(-) (stratagen $fc) <Z>SacI-NotIgp&{C#A 
bTpBSII(PIR2-FLAG) (pAB22) fcJi^bfc. 
[0 0 4 7] 

CHJSM11] (PIR2-FLAG-MNNl(|lt^3ft^^©f^ig^r/il{^r«^^^^ * * - . 

tfj3£BP#0>W3O3-lA (ura3, leu2, his3, trpl, ade2) [Kainuma£>, Glycobio 
1 gy, 9, 133-141 (1999)] mfrh'&t=.>f J ASr^MC L/TPCR^lCi: »J MNNiatte 

:79>f^-tt5*-*^-:*J:fcS*S*UTV>*l63SK?ff (DB& : GenBank ; 

•fe y £/ a > : L23753) tCS^T^if- Lfco *-0>|gtlC> N-£*HNiC%SIKJtiM 

^?r^V>TifimT^S <fc?lC^ff U JKJfcSgWCNotl. C-^MlCSmal^Sr^, 

[0 04 8]. 

5' -GGGGG GCGGCCGC AAATGATGCGCTTATACGATCAAGCAATGTAAACAG-3' 
(B2#I##14) 
UA-^^^^V- : 

5' -GGGGG CCCGGG CTAGCTTTGTTCGTGTCTAGAATTTTC-3' 

(se^j#-^i5) 

[0 0 4 9] 

PCROl^CMVN^^^^M^^/S^ttll^MlCO^l^^Ml©^ 
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*lfc^2kb P 0)8T#&pBSII(PIR2-FLAG) (pAB22)tf>NotI-SmaIg|J&lC>f >7 I/- A 
lC^S<ke)lC#AL/TpBSII(PIR2-FLAG-MNNl) (pAB28) £#^L£„ 3©pBSI 
I (PI R2-FLAG-MNN1 ) £PIR2-FLAG-MNNlg|S#$:SacI-SmaIT?-§J »J f£ U HS^US'*? 
#-YEp352GAP-II (^W3fe£<D#lil * »J #$#) ©SacI-SmalgltfilCjf A U YEp35 
2G AP- 1 1 (P I R2-FLAG-MNN 1 ) (pAB29) Sr#HL/fcc $ >f £f#o 

t^^y^K K £fc#)YEp352GAP-II (PIR2-FLAG-MNN1) ^^^D^E-^-I 

^, PIR2-FLAG-MNN1, # - ^ * - # -«£&^tfBglI®rJi »J ffi U ©Sit*® 
^?#-YEp351 CHilie>> YEAST, 2, 163-167 (1986)] (DBglWtiLKWA U YE 
p351GAP-II(PIR2-FLAG-MNNl) (pAB31) (0 8) „ 

[0 0 5 0] 

CHJfsMl2] (^3^/< # # - YEp352GAP-I I (PIR1-HA-KRE2) <fc tfYEp351GAP-I I 

(pi r2-flag-mnn i ) z&i3Bmmm.m& fan tern yxv&ownmmiH 

HS^^ ? YEp352GAP-I I (PIR1-HA-KRE2) £ £ YEp351GAP-I I (PIR2-FLAG-M 
NNl)te^grW303-lA|fc (ura3, leu2, his3, trpl, ade2) [KainumaP,. Glycobio 
logy, 9, 133-141 (1999) ] izn^ZJ^mMM U W303-YEp352GAP-II (PIR1-HA- 
KRE2) , YEp351GAP-II(PIR2-FLAG-MNNl)#fc&#£: 0 W303-YEp352GAP-II (PIR1-HA- 
KRE2) , YEp351GAP-II(PIR2-FLAG-MNNl)^«, ¥flU 3^6^20 Bf*fttT*»ii 
fT^AS^^-^^m^ff^Wft-fe^^-lC FERM P-18385 £ ItW 

^SWfflJB^Jf *iT v> & # if -5 5: V x ^ # > "f n y t=- W > ^iSlCTW 

v^z:£fre>, pi R^^m-^^^^^SfeMMS^Sr^T^^u^-r^^ 
t ic j: y mm s ti s £ ^» $ ti s . 

[0 0 5 1] 

±fB?£^$E$l#W303- YEp352GAP-II(PIRl-HA-KRE2) , YEp351GAP-II (PI 
R2-FLAG-MNN1) «cfca> hU-J]/t bTYEp352GAP-II £W303-lA#felC7£©3£#| L 
fcW303-YEp352GAP-II*fc&SD Wri/A/^ -U4*/» , SD (-VZi/JU) 
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^5ml-e-^tv^tlOD600=5^T^« ($K8B#H) Lfc^, MS: EUR U Wash B 
uffer (10mM Tris-HCl (pH8.0). ImM PMSF) X*&b^>fc 0 Mti&O&mt. jfcWJMM 
^fc^^^hf-XSr^jnx., 4rT*l5#|^3tf;i/^y #5 rtfcij: yfrfcti 

fco 8H*»ett»4>#Lfc» (@9A, h<DV->l) £.s<\sy blZfttf bftfe. ^ 1/ 
y MiWash Buffer [10mM Tris-HCl (pH8.0). ImM PMSF] XSM^c-=>^^ 100 n 
lCDLaemmli Buffer [4% SDS, 20% glycerol. 0.12M Tris-HCl (pH6.6K 8M urea 

, 2% /s -me] izmm&. ioor;T*io^^-f;i/bfeo 

_t$t (®9A, B©P->2) h^l^y Mffi#lCfc>#fc 0 M5#£Na-acetat 
e Buffer (pH5.5) (0.1M Na-acetate] *£3IU$cV\ 100 n l(D^T;i/;*j V T&WiX* 

(30mM NaOH] 4T}. 15BIIBK >3f;a^- */ a y L ^T;V# U <Z>^®?£ 
£3g4>L/_t?f fclSiRL/fc (09 A, B©l/->3) „ r*ie><Z>im& Lfc-fr>:77l/«:S 
DS-PAGELfc^, ^x^^>^n7f-f >^&frofe 0 ^©gt — r^m^iiHAm 
ft [MONOCLONAL ANTIBODY.HA.il (CONVANCE)] £ <t: FLAGtftft [ANTI-FLAG M2 M 

noclonal Antibody (SIGMA)] , 2#C#tfttt£!;V'?*IgG-HRP (Anti-Mouse IgG 
(H&L) HRP-Linked Antibody ( Cell Signaling TECHNOLOGY)] fcJgVNfco HAjftft 

i:FLAG^©2S©feift v e^^-rsfe«). ^c^^A^M^^n^-^-f >^ 

&izmmWterf> K#tftfcfJ3*lfc. ^^e>Pirl-HA-Kre2i&-^^>/\°^Mfe 
J:0Pir2-FLAG-Mnnlili-^^>7\ o ^MttP I Ratttt&^t-ttJe^aM^fcsST? 

[0 0 5 2] 

(H5£#li3) (v> y -^©3i«iffir«#£t*5©»r3t) 

^>>r-**K#*JltfSttiS!te«. Lussiere>©^§:#%lCfTofe (Lussi 
erP>, JBC, 271, 11001-11008 (1996) ) „ LX ltMMMl2X ^mVt=. 

WtftBM [W303- YEp352GAP-II(PIRl-HA-KRE2) , YEp351GAP-I I (PIR2-FLAG-MNN1 
)] g#£/I^fcc £f=.n> bU-frffi£ UTW303-YEp352GAP-IItJfc$:^ffi 

T?ie'7*-mmiiLTPMtLr=.'?y ; mt-x*. tfcF-r-mnt. ltgdp- 

v:/^ -X£jgV^ 0 fcfom ClOOmM HEPES (pH7.2) , ImM MnCl2, 5mM GDP- 
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VW-X, 300pmol PAffcVW l^f-:*] 50m ltplZ.mB&MMffi.20 (i ltf^i; 
*i£«fce>lCi)ggU 37rT*3^fS-r>=3pn/<-^a>Lfeo ifflflMi§?£fci:OD600=4 
©ig^Sfclml^HURU W>y77- ClOmM Tris-HCl (pH8) , ImM PMSF 

©£j£?£fC50 fi 1 L £;&!J 7Ltz.%k. mffl. V fcmffi &3000rpm-e 3 #W»'fr 

LT%»JI»f», -fc^fffc^l/h^U- (0.22/tm) ^#^4lO,OOOJ£Lbtf)=fej(Z>£ 
©mUlSfc^, HPLC}C<fc*J-7>y (25g|) i:7>n'Jt-^ (3i) 

^tfVW^h^-X ( 4 Jfig) £&ffil/fc= HPLC«Amide-80*^A (TSK gel 
Amide-80, JftV-, gtfgO. 46cm X;R£ 25cm) £M^£o 200 mM gf?lg- MJ X^- 
^T^>«flHft (PH 7.0) £T± h-hV friKDlO: 90©S^ (AM) . 200 m 
M»i-M)xf;i/7 5>ifI (pH 7.0) £Ttb—hV As£(D60: 40<Dm& 
Wl. (B&) fcfiigLfco ^«>»«A&»*1.0 ml/minT^-r^C^U^A^ 

left u tt»ftAS[«^ e>*«B©ij^&6o^» noo%* -vmmmic±^^: 

[0 0 5 3] 

^©MJH, Pirl-HA-Kre2ilPir2-FLAG-Mmil(Z)Mil&-a-^>^^KS:I^^lC#6^'r 
£Z:£#T?^SW303- YEp352GAP-II(PIRl-HA-KRE2) , YEp351GAP-II (PIR2-FLAG- 
MNN1)^7?©^, 3flg hU^-X) . 4«| £^ 

■Ttf-^Sr^aibfe (010) c g&1^#>A*«£3)!31L&VvW303-YEp352GAP-II 

ffix*i$3m (vw h >;*-;*) , 4«i (-7>;fh7t-x) &3jVtfcf— 

rtfitt©«««©^«SI»S«««*S*l3!fc^«3fc. (010) 0 
J£UKD$SIH;fr £ P I R 1 £J:tf P I R 2 StM^^T # .2/rt#9t£ h 

[0 0 5 4] 
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iz j: ti «, tm^atie^ * > ^ ^ « & * © ^m^tt e> r £ 

[0 0 5 5] 

SEQUENCE LISTING 



<110> National Institute of Advanced Industrial Science and Technology 

<120> Expression vecter for fused gene and Method for producing immobili 
zed enzyme 

<130> 332-01094 

<140> 
<141> 

<150> JP P2000-354396 
<151> 2000-11-21 

<160> 8 

<170> Patentln Ver. 2.1 

®2#I## 1 
<210> 1 
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<211> 341 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 1 

Met Gin Tyr Lys Lys Ser Leu Val Ala Ser Ala Leu Val Ala Thr Ser 
1 5 10 15 

Leu Ala Ala Tyr Ala Pro Lys Asp Pro Trp Ser Thr Leu Thr Pro Ser 
20 25 30 

Ala Thr Tyr Lys Gly Gly He Thr Asp Tyr Ser Ser Thr Phe Gly He 
35 40 45 

Ala Val Glu Pro He Ala Thr Thr Ala Ser Ser Lys Ala Lys Arg Ala 

50 55 60 

Ala Ala He Ser Gin He Gly Asp Gly Gin He Gin Ala Thr Thr Lys 
65 70 75 80 

Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin Ala 

85 90 95 

Thr Thr Lys Thr Lys Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin 
100 105 110 

He Gin Ala Thr Thr Lys Thr Thr Ser Ala Lys Thr Thr Ala Ala Ala 

115 120 125 

2 7 ffil£# 200 2- 3002318 
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Val Ser Gin lie Gly Asp Gly Gin He Gin Ala Thr Thr Lys Thr Lys 
130 135 x 140 

Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin Ala Thr Thr 

145 150 155 160 

Lys Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin 
165 170 175 

Ala Thr Thr Lys Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly 
180 185 190 

Gin He Gin Ala Thr Thr Asn Thr Thr Val Ala Pro Val Ser Gin lie 

195 200 205 

Thr Asp Gly Gin He Gin Ala Thr Thr Leu Thr Ser Ala Thr lie lie 

210 215 220 

Pro Ser Pro Ala Pro Ala Pro He Thr Asn Gly Thr Asp Pro Val Thr 

225 230 235 240 

Ala Glu Thr Cys Lys Ser Ser Gly Thr Leu Glu Met Asn Leu Lys Gly 

245 250 255 

Gly He Leu Thr Asp Gly Lys Gly Arg He Gly Ser lie Val Ala Asn 
260 265 270 

Arg Gin Phe Gin Phe Asp Gly Pro Pro Pro Gin Ala Gly Ala He Tyr 

275 280 285 

2 8 mtl# 2002-3002318 
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Ala Ala Gly Trp Ser He Thr Pro Glu Gly Asn Leu Ala He Gly Asp 
290 295 300 

Gin Asp Thr Phe Tyr Gin Cys Leu Ser Gly Asn Phe Tyr Asn Leu Tyr 
305 310 315 320 

Asp Glu His He Gly Thr Gin Cys Asn Ala Val His Leu Gin Ala lie 

325 330 335 

Asp Leu Leu Asn Cys 
340 

BJ#l#-i§- 2 
<210> 2 
<211> 413 
<212> PRT 

<213> Saccharomyces cerevisiae 
<400> 2 

Met Gin Tyr Lys Lys Thr Leu Val Ala Ser Ala Leu Ala Ala Thr Thr 

1 5 10 15 

Leu Ala Ala Tyr Ala Pro Ser Glu Pro Trp Ser Thr Leu Thr Pro Thr 

20 25 30 

Ala Thr Tyr Ser Gly Gly Val Thr Asp Tyr Ala Ser Thr Phe Gly He 
35 40 45 

2 9 ffi§E# 2002-30 023 18 
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Ala Val Gin Pro He Ser Thr Thr Ser Ser Ala Ser Ser Ala Ala Thr 
50 55 60 

Thr Ala Ser Ser Lys Ala Lys Arg Ala Ala Ser Gin He Gly Asp Gly 
65 70 75 80 

Gin Val Gin Ala Ala Thr Thr Thr Ala Ser Val Ser Thr Lys Ser Thr 

85 90 95 

Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin Ala Thr Thr 
100 105 110 

Lys Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin He Gin 

115 120 125 

Ala Thr Thr Lys Thr Thr Ser Ala Lys Thr Thr Ala Ala Ala Val Ser 

130 135 140 

Gin He Ser Asp Gly Gin He Gin Ala Thr Thr Thr Thr Leu Ala Pro 

145 150 155 160 

Lys Ser Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin Val Gin 

165 170 175 

Ala Thr Thr Thr Thr Leu Ala Pro Lys Ser Thr Ala Ala Ala Val Ser 
180 185 190 

Gin He Gly Asp Gly Gin Val Gin Ala Thr Thr Lys Thr Thr Ala Ala 

195 200 205 

3 0 ffi§E# 2002-3002318 
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Ala Val Ser Gin He Gly Asp Gly Gin Val Glm Ala Thr Thr Lys Thr 
210 215 220 

Thr Ala Ala Ala Val Ser Gin lie Gly Asp Gly Gin Val Gin Ala Thr 

225 230 235 240 

Thr Lys Thr Thr Ala Ala Ala Val Ser Gin He Gly Asp Gly Gin Val 

245 250 255 

Gin Ala Thr Thr Lys Thr Thr Ala Ala Ala Val Ser Gin He Thr Asp 

260 265 270 

Gly Gin Val Gin Ala Thr Thr Lys Thr Thr Gin Ala Ala Ser Gin Val 

275 280 285 

Ser Asp Gly Gin Val Gin Ala Thr Thr Ala Thr Ser Ala Ser Ala Ala 

290 295 300 

Ala Thr Ser Thr Asp Pro Val Asp Ala Val Ser Cys Lys Thr Ser Gly 
305 310 315 320 

Thr Leu Glu Met Asn Leu Lys Gly Gly He Leu Thr Asp Gly Lys Gly 

325 330 335 

Arg lie Gly Ser He Val Ala Asn Arg Gin Phe Gin Phe Asp Gly Pro 

340 345 350 

Pro Pro Gin Ala Gly Ala He Tyr Ala Ala Gly Trp Ser He Thr Pro 

3 1 mt#2 0 0 2-3 002 3 1 8 



#2001—190524 

355 360 365 

Asp Gly Asn Leu Ala He Gly Asp Asn Asp Val Phe Tyr Gin Cys Leu 
370 375 380 

Ser Gly Thr Phe Tyr Asn Leu Tyr Asp Glu His He Gly Ser Gin Cys 
385 390 395 400 

Thr Pro Val His Leu Glu Ala He Asp Leu lie Asp Cys 
405 410 

3 

<210> 3 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

ggggggagct catgcaatac aaaaaatcat tagttgcctc cgcc 44 

8J#J#-Sf4 
<210> 4 

<211> 31 

3 2 2002-3002318 



4#2 001 — 190524 



<212> DNA 



<213> Artificial Sequence 



<400> 4 



cccccgcggc cgcacagtgc aaatcgatag c 



31 



<210> 5 



<211> 40 



<212> DNA 



<213> Artificial Sequence 



<400> 5 



ggggggtcga cagcccgata ccaagcttca aacgaagatg 



40 



6 

<210> 6 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
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<400> 6 

ggggctcgag ctaggatgat ggtttcaaaa gattttgaat atgatcc 

@e#i#-^- 7 

<210> 7 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<400> 7 

ggggcccggg ctaggatgat ggtttcaaaa gattttgaat atgatcc 

IB#I## 8 
<210> 8 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<400> 8 
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cccgtcgaca atcctatctg cgtgtgtctc aagac 

<210> 9 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<400> 9 

cccctcgagt caggtgaacc aagccgctat gccgc 

mm&& i o 

<210> 10 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 10 

ggggggtcga cagcaatata ttccgagttc catctccgc 

mmm^r 1 1 

3 5 
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<210> 11 
<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 11 

gggggctcga gctactcacg gaattttttc cagttttttg gc 

mnm^ 12 

<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 12 

ggggggagct catgcaatac aaaaagactt tggttgcc 

@B#!#-S§- 1 3 
<210> 13 
<211> 68 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Descripti n of Artificial Sequence: primer 
<400> 13 

cccccgcggc cgccttgtca tcgtcatcct tgtagtcaca gtctatcaaa tcgatagctt 60 
ccaagtgg 68 

mmm^ 1 4 

<210> 14 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 14 

ggggggcggc cgcaaatgat gcgcttatac gatcaagcaa tgtaaacag 49 

mmtt i 5 

<210> 15 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 15 
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gggggcccgg gctagctttg ttcgtgtcta gaattttc 38 

[01] YEp352GAP-II(PIRl-HA-gmal2) (pAB4) (DW&Zm-t* 
[0 2 ] ?^M^^^W303-YEp352GAP-I I (PIRl-HA-gmal2) ii:3>hn- 
^/©W303-YEp352GAP-Il3KclCoV\T, MttZ y /V? M^M^^Ui^mzX^m 

[0 3 ] ?£^3£m#W303-YEp352GAP-I I (PIRl-HA-gmal2) ffi H 3 y b U - 
;t/©W303-YEp352GAP-II#fcJCoV^ jS^V h -X«5&#5R*Stt&tfeffl LfctSSk 

[04] YEp352GAP-II(PIRl-HA-FUT6) (pAB9) ©#3g£it"o 
[05] ?£® 3£g!#W303-YEp352GAP-I I (PIR1-HA-FUT6) tfc £3 ybU-JV 
<D W303-YEp352GAP- 1 1 m K. *D V > T . # y A # £ ^3^*1^^ tCT^ffJL 

[06 ] ?£Mi&g!#W303-YEp352GAP-I I (PIR1-HA-FUT6) m^ZiybU-JV 
©W303-YEp352GAP-I IftclCO ^X. 7 3 - X4S#^i5t?S1£ fc^ffi LfcJ&R &30*1" 
o 0^©^gg&Lacto-N-fucopentaosetf>fcf— ^ £ii\ 

[0 7] YEp352GAP-II(PIRl-HA-KRE2)(3Dfi|Jg$:i-r o 

[0 8 ] YEp352GAP-I I (P I R2-FLAG-MNN 1 ) (Dfflg. „ 

[0 9 ] YEp352GAP-I I (PIR1-HA-KRE2) «fc tfYEp351GAP-II (PIR2-FLAG-MNN1) 

[01 0] Pirl-HA-Kre2£Pir2-FLAG-Mnnl£tC £ U [@IB£fC7£SCif£t$|<* tlfc^l 
« [W303- YEp352GAP-II(PIRl-HA-KRE2) , YEp351GAP-II (PIR2-FLAG-MNN1)] |fc 
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[01] 



0® 



Sac 
GAPDHpr 



Not Sat 



Sma 



P1R1 


HA 


S. pombe gma12 ATM ^ 









YEp352G AP-II(PIR1 -H A-gma1 2) 



[02] 
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IB 3] 



xooo.oo— 



YEp352GAP-ll 
(PIR1-HA-gma12) «oo.<» - 



200.00 — 



* xooo . oo — 

800*00 
600.00 ~ 



YEp352GAP-ll ^ 



[04] 

Sma 

GAPDHp r ~ 



PIR1 



Not 



Sal 




Sma 



human FUT6 ATM fc 



YEp352G AP-II(PIR1 -H A-FUT6) 
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[05] 




3 
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me] 




[07] 



Saq/Sma 
GAPDH pro^ 



Not Sal 



Xho/Sma 



PIR1 


HA 


KRE2ATM 






; 



YEp352GAP-ll(PIR1-HA-KRE2) 



4 ffifE4# 2002-300231 8 



#200 1—190 5 24 



[08] 



Sa 



GAPDH pr ^ 



PIR2 




Sma 



MNN1ATM 



YEp351GAP-ll(PIR2-FLAG-MNN1) 



[09] 
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#ffffi0©#-^ #0 2001-1905 2 4 

5010091 2 538 

nm ^ 1 9 1 8 

#J&B ¥^13^101 IB 

[IgffiB] ¥^13^ 6J?22B 
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